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1.
Introduction. -A gel is an infinite crosslinked polymer imbedded in a fluid solvent [1] . The polymer weight concentration which is able to give gelation varies between 1 % and 20 %, depending on the kind of chemical species used.
This particular media reacts at low mechanical frequencies as an isotropic solid : it is almost incompressible with the bulk modulus of the solvent (Ks ~ 2 1010 dynes cm -2) but its shear modulus /lp is very low and reflects only elastic properties of the polymer network [2, 3, 4] (pp -2 x 105 dynes cm -2 for a 10 % polyacrylamide gel).
This very low elastic constant value gives the possibilities to excit with hight efficiency dilatational modes at low frequencies in rodlike samples of gel, with noticeally high deformation compared to those obtained in normal solids : for a given stress amplitude.
on the end surface the radial deformation obtained in gel is about 105 greater than in normal solid.
The aim of this paper is to describe a system based on the use of dilatational modes in gel, to deflect a light beam. Some mW of electrical power are only needed to obtain a deflection of some degrees. The system, in the simple form described here, can be operated between 20 and 2 000 Hz.
2. Theory. -A solid cylinder with clamped end faces and perfectly free lateral surface shows dilatational modes which has been studied for a long time [5, 6, 7] . For figure 1 . A cylindrical rod is made from 10 % polyacrylamide gel of which we know already the physical characteristics from our study in ref. [3] . The At higher frequency, some modes still exist but the effect is small and not mentioned in figure 2 which gives the result. The deflection angle 03B8 is decreasing with the frequency but is yet 0.5° near 2 000 Hz, which is still usable. In figure 3 the frequencies of the resonance modes have been drawn in function of the order of the resonance, knowing that the fundamental near 70 Hz is not observed : the right line obtained shows that the dilatational mode is not dispersive in the region of ratio R/03BB, R radius of the rod, which we work in. This result has already been obtained elsewhere [3] . b) With the same system the transducer is set at 140 Hz, frequency which gives the maximum deflection, and is driven at increasing power to 70 mW. The deflection angle 0 is then recorded (Fig. 4) and shows a linear variation in function of the squared root of the incident mechanical power, that is proportional to the current driving the excitation coil. 5. Applications. - We are going to show here some very simple uses of the deflection mechanism we described : it does not claim to be a review but instead an illustration of the potential applications of the system.
The optical reflexion coefficient is low and it could be more convenient to use the deflection system by transmission which is more complicated to analyse than the reflection geometry, but which allows the full use of the laser power. It gives however a slightly smaller effect. The cylindrical rod shape of the gel is a geometry convenient to study because its great simplicity but the outer beams has a linelike shape which does not fit very well to practical purpose : we use a sample grown in a cube-shape. The resonance modes are more complicated in this geometry than in the rod but if the laser beam is incident in the middle of the face, the outer beam gives a circular point-like image of the screen : when the laser beam is incident on the gel in this symmetrical location, the deflection path is parallel to the Uz excitation of the mode. figure 5 . 6. Conclusion. - We describe a very simple and low cost system able to deflect a light beam under the influence of mechanical excitation at frequencies between 100 and 2 000 Hz.
The device is based on use of the surface deformations of a rod of gel driven at resonance on a dilatational mode. The effect is not particular to gel but is made usable in this media by the very low value of the mode velocity which allowed to obtain important deformation with very low mechanical power.
Positional intensity modulation of a laser beam has been already obtained with device as simple as a mirror bonded on an earphone [9] : the main improvement in the system presented here is the very high deflection angle obtained at low mechanical power allowing, for instance, the image scanning we described.
